Temporal profile of matrix metalloproteinases and their inhibitors after spontaneous intracerebral hemorrhage: relationship to clinical and radiological outcome.
Matrix metalloproteinases (MMPs) are related to blood-brain barrier disruption, and some members of this family have been recently involved in brain bleedings. We aimed to investigate the temporal profile of MMPs and their natural inhibitors (TIMPs) after acute intracerebral hemorrhage (ICH) and to study its influence on neuroimaging and clinical outcome. MMP-2, MMP-9, and MMP-3, as well as TIMP-1 and TIMP-2, were serially determined by enzyme-linked immunosorbent assay on admission (<12 hours), and at 24 hours, 48 hours, 7 days, and 3 months in 21 ICH patients. ICH and perihematomal edema (PE) volumes were serially measured on baseline and follow-up computed tomography (48 hours, 7 days, and 3 months), just at the time of neurological assessment. Deep ICH was found in 62% patients. Baseline ICH volume did not influence MMP-TIMP level. Highest levels of MMP-2 and TIMP-2 were found at baseline, for MMP-9 and TIMP-1 at 24 hours, and for MMP-3 at 24 to 48 hours. Baseline MMP-9 was positively correlated to PE volume (r=0.67, P=0.004) and, conversely, its inhibitor TIMP-1 was negatively correlated to PE (r=-0.51, P=0.04). Mortality reached 35% and MMP-3 was the only MMP/TIMP related to mortality (7.5 versus 2.4 ng/mL; P=0.035) and its most powerful baseline predictor (odds ratio = 22, confidence interval: 1.5 to 314.2). Both MMP-9 and MMP-3 correlated to the residual scar volume at 3 months (r=0.68, P=0.01 for baseline MMP-9, and r=0.86, P<0.001 for 24-hour MMP-3). A characteristic temporal profile of MMP/TIMP release exists in ICH. Increased MMP-9 is associated with PE, and increased MMP-3 is associated with mortality. Both molecules are related to residual cavity volume.